The secretory immunoglobulin (Ig) system comprises a complex series of events recently also been shown in gastric glands.9 The aims of the present study were to establish the distribution of the various components of the secretory Ig system and of lysozyme in the normal stomach and to observe the changes that occur in gastritis, gastric dysplasia, and gastric carcinoma.
Methods
The material studied consisted of formalin-fixed paraffin embedded gastric mucosa from blocks taken routinely from a total of 40 gastrectomy specimens which were considered to have been optimally fixed and to be suitable for immunoperoxidase stains. Suitable blocks of normal gastric body mucosa were obtained from three stomachs resected for duodenal ulcer. Entirely normal antral mucosa -that is, with no superficial mucosal inflammatory infiltrate -was not present in any of the specimens but blocks showing minimal inflammation were obtained from three of the 27 cases of carcinoma in which the tumour was situated in the cardia. Blocks showing gastritis of varying severity were selected from 10 cases of gastric ulcer and from 14 of the 27 cases of carcinoma. Sections from all 27 tumours were studied together with sections of gastric mucosal dysplasia present in five of the 27 578 cases of carcinoma. Sections of lymph nodes containing metastatic tumour were available in 11 of the 27 cases of carcinoma and were also studied.
All sections were stained with haematoxylin and eosin and by the PAS method for mucin. Adjacent sections were stained by the PAP immunoperoxidase technique, following trypsin digestion, for secretory component, IgA (a-chain), and lysozyme. 10 The rabbit antisera to IgA and secretory component were purchased from Behringwerke Hoechst UK Ltd, Hounslow, England, and the antiserum to lysozyme from Dako-immunoglobulins a/s Copenhagen, Denmark. Specificity controls for the antisera to IgA and lysozyme have been previously described. 1 ' The positive staining reaction of rabbit anti-secretory component used at a dilution of 1/1000 could be blocked by prior application of goat anti-secretory component (1/100) obtained from Nordic Immunological Reagents, Maidenhead, England. Additional controls consisted of the substitution of non-immune rabbit antiserum in place of specific antisera in which case no staining reaction was obtained.
Results
These are partially summarised in the Table. In preparations stained for lysozyme there was always a considerable background of positively stained neutrophils, eosinophils, and macrophages. Epithelial cells staining for secretory component always stained with similar intensity for IgA regardless of the number of surrounding IgA containing plasma cells. (Fig. 3 ).
Regenerating mucosal epithelium at the edges of peptic ulcers stained variably positive for all three antigens but never as intensely as intestinal metaplasia or foci of dysplasia (see below).
DYSPLASIA
The diagnosis of dysplasia was based on the criteria of Morson et a!12 and in each of the five cases the changes gradually merged into those characteristic of carcinoma either invading the mucosa or beyond. The dysplastic glands were composed of atypical cells containing large hyperchromatic nuclei with a tendency to stratification and loss of polarity. There was marked reduction in mucin secretion compared with the surrounding mucosa and this was well shown by the PAS stain. The dysplastic glands showed irregular budding and papillary infolding with a degree of crowding falling short of frank invasion. Dysplastic mucosa (Fig. 4) showed intense staining for secretory component and IgA often in the form of intracytoplasmic granules with heavy staining of the apical border of the glands. The intensity of the staining was greater than that found in inflamed or regenerative mucosa. Plasma cells staining for IgA were present in the intervening lamina propria in variable numbers. Dysplastic epithelium also stained positively for lysozyme but with uneven intensity, the strongly positive glands tending to be those furthest from the surface. It should be stressed that distinction between intestinal and diffuse types of carcinoma was not always clear cut. The seven cases classified as diffuse carcinomas consisted almost entirely of loosely arranged mucin-containing cells as described. Among the 20 cases of intestinal type carcinoma, however, small foci of diffuse carcinoma were often present and the mucin-containing cells in these foci demonstrated the immunohistochemical features of diffuse carcinoma as described below. Tumours consisting wholly of sheets of small undifferentiated cells which did not contain mucin were included in the intestinal category, although here, too, The results of immunohistochemical staining were clearly different in the two types of carcinoma. Well-differentiated intestinal tumours stained positively for secretory component, IgA, and lysozyme in a manner similar to dysplastic mucosa. As the tumours became less well-differentiated staining for all three antigens reduced in intensity or became negative (Fig. 5) . Diffuse carcinomas stained strongly positive for secretory component, IgA, and lysozyme (Fig. 6) . The positive staining for IgA was independent of the number of adjacent IgA containing plasma cells, which were usually very few in number.
METASTATIC CARCINOMA IN LYMPH NODES
The staining pattern of metastatic carcinoma reproduced that of the primary tumours described above (Fig. 7) . The strong positive staining of metastatic diffuse carcinoma for all three antigens was again striking; only scattered IgA containing plasma cells were present in the lymph nodes.
Discussion
Most immunohistochemical investigations of secretory immunity have utilised immunofluorescence and either frozen2 3 glands of unspecified type and noted its presence in foci of intestinal metaplasia and in welldifferentiated carcinomas as opposed to poorlydifferentiated tumours. Diffuse carcinomas were found to stain negatively for IgA. It is noteworthy that in two separate immunoperoxidase studies on the distribution of lysozyme in normal tissues the stomach was described as negative in one,16 while, in the later study, an occasional eCithelial cell was reported as staining positively.' In a specific investigation of the distribution of lysozyme in gastric mucosa, however, Reitamo et al,9 described the presence of lysozyme in antral and fundic glands. They noted that antral glands stained more consistently positive and that it was the mucous neck cells that stained positively in the fundus. These authors also described positive staining in the malignant cells of one case of gastric carcinoma.
Given the acid pH of the normal stomach, secretory immunity might not be considered to be a necessary function in this organ. This is borne out to some extent by the failure to demonstrate secretory component or IgA in uninflamed gastric body mucosa. It is probable that the small amount of secretory component and IgA detected in antral mucous neck cells is a reflection of the slight degree of inflammation present in the sections studied since no normal -that is, uninflamed -antral mucosa was available. With more florid evidence of gastritis mucous neck cells of both body and antral mucosa appeared to adapt by synthesising more secretory component and hence transporting IgA synthesised by the increased numbers of plasma cells. The strong positive staining of pyloric glands for lysozyme suggests that this substance has an important, but as yet undefined, role in gastric and intestinal secretions, presumably as part of the antibacterial defence system. Like secretory component, synthesis of lysozyme by mucous neck cells appears to be an adaptive response to inflammation.
While the acquisition of the ability to synthesise secretory component and lysozyme can be explained as an adaptive response in gastritis, there seems to be no logical explanation for dysplastic or malignant glands displaying these features. The fact that dysplastic mucosa and well-differentiated invasive malignancy share these acquired functional properties suggests, moreover, that the fundamental 'switch' in the progression towards malignancy may occur at the level of dysplasia. A similar suggestion has been made after a study of the secretory immune system in colorectal neoplasia where both dysplastic (adenomatous) mucosa and well-differentiated carcinomas synthesise secretory component and transport IgA. 6 The argument with respect to gastric mucosa carries rather more weight, however, as, unlike the colon, synthesis of lysozyme and secretory component reflects an alteration from e PA >.... IgA into cells of diffuse gastric carcinoma deep in the muscularis of the stomach or in metastatic deposits in lymph nodes in any other way. Small amounts of IgM together with J chain can also be detected in these cells which, however, stain negatively for IgG (unpublished observations), further supporting their ability to bind and take up dimeric immunoglobuins. A similar mechanism has been suggested for the transport of circulating IgA into the bile by biliary epithelium'8 and could be important in maintaining secretory immunity in mucosal tissues lacking an IgA secreting plasma cell compartment such as the uterine cervix. 
